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Description 

[0001] The subject invention relates to a surgical 
apparatus for the securing of sutures. 
[0002] As medical and hospital costs continue to 
increase, surgeons are constantly striving to develop 
advanced surgical techniques. Advances in the surgical 
field are often related to the development of operative 
techniques which involve less invasive surgical proce- 
dures and reduce overall patient trauma. In this manner, 
the length of hospital stays can be significantly reduced, 
and, therefore, the hospital and medical costs can be 
reduced as well. 

[0003] One of the truly great advances in recent years 
to reduce the invasiveness of surgical procedures is 
endoscopic surgery Generally, endoscopic surgery 
involves incising through body walls for example, view- 
ing and/or operating on the ovaries, uterus, gall bladder, 
bowels, kidneys, appendix, etc. There are many com- 
mon endoscopic surgical procedures, including arthros- 
copy, laparoscopy (pelviscopy), gastroentroscopy and 
laryngobronchoscopy, for example. Typically, trocars are 
utilized for creating the incisions through which the 
endoscopic surgery is performed. Trocar tubes or can- 
nula devices are extended into and left in place in the 
abdominal wall to provide access for endoscopic surgi- 
cal tools. A camera or endoscope is inserted through a 
relatively large diameter trocar tube which is generally 
located at the naval incision, and permits the visual 
inspection and magnification of the body cavity. The sur- 
geon can then perform diagnostic and therapeutic pro- 
cedures at the surgical site with the aid of specialized 
instrumentation, such as, forceps, cutters, applicators, 
and the like which are designed to fit through additional 
cannulas. Thus, instead of a large incision (typically 12 
inches or larger) that cuts through major muscles, 
patients undergoing endoscopic surgery receive more 
cosmetically appealing incisions, between 5 and 10 mil- 
limeters in size. Recovery is, therefore, much quicker 
and patients require less anesthesia than traditional 
surgery in addition, because the surgical field is greatly 
magnified, surgeons are better able to dissect blood 
vessels and control blood loss. Heat and water loss are 
greatly reduced as a result of the smaller incisions. 
[0004] In many surgical procedures, including those 
involved in endoscopic surgery it is often necessary to 
suture bodily organs or tissue. The latter is especially 
challenging during endoscopic surgery because of the 
small openings through which the suturing of bodily 
organs or tissues must be accomplished. 
[0005] In the past, suturing of bodily organs or tissue 
through endoscopic surgery was achieved through the 
use of a sharp metal suture needle which had attached 
at one of its ends a length of suture material. The sur- 
geon would cause the suture needle to penetrate and 
pass through bodily tissue, pulling the suture material 
through the bodily tissue. Once the suture material was 
pulled through the bodily tissue, the surgeon proceeded 



to tie a knot in the suture material. The knotting of the 
suture material allowed the surgeon to adjust the ten- 
sion on the suture material to accommodate the partic- 
ular tissue being sutured and control approximation, 
5 occlusion, attachment or other conditions of the tissue. 
The ability to control tension is extremely important to 
the surgeon regardless of the type of surgical procedure 
being performed. 

[0006] However, during endoscopic surgery, knotting 
10 of the suture material is time consuming and burden- 
some due to the difficult manoeuvers and manipulation 
which are required through the small endoscopic open- 
ings. 

[0007] Many attempts have been made to provide 

is devices to overcome the disadvantages of conventional 
suturing. Such prior art devices have essentially been 
staples, clips, clamps or other fasteners. U.S. Patent No. 
5,041,129 to Hayhurst et al.. No. 5,080.663 to Mills et 
afl.. No. 5,021 ,059 to Kensy et al., No. 4,841 ,888 to Mills 

20 et al., No. 4,741,330 to Hayhurst, No. 4,724,840 to 
McVay et al., No. 4,705,040 to Mueller et al., No. 
4,669,473 to Richards et al., No. 4,627,437 to Bedi et 
al., No. 4,448,194 to DiGiovanni et al., No. 4,039.078 to 
Bone, No. 4,235,238 to Ogiv et al., No. 4,006,747 to 

25 Kronenthal et al., No. 3,875,648 to Bone and No. 
5,085,661 to Moss are representative of such prior art 
devices for use in place of conventional suturing. How- 
ever, none of the above listed devices overcome the dis- 
advantages associated with suturing bodily tissue 

30 during endoscopic surgery. 

[0008] A further prior art attempt using endoscopic 
suture clips is known from US 5.160,339 to Chen et al. 
This last document discloses a surgical clip and a corre- 
sponding clip applier. This applier comprises a long, 

35 small diameter longitudinal member which may be 
inserted into a conventional trocar. The applier further 
comprises a handle assembly at its proximal end and 
jaws at its distal end which can grasp the outer surface 
of the clip such that the clip may be closed about a 

40 suture. 

[0009] Accordingly, there is a need for a new and 
improved suture securing device to overcome the short- 
comings and drawbacks of the above-mentioned prior 
art apparatus. 

45 [0010] Because endoscopic procedures are more 
common than laparoscopic procedures, the present 
invention shall be discussed in terms of endoscopic pro- 
cedures and apparatus. However, use herein of terms 
such as "endoscopic", "endoscopically", and "endo- 

50 scopic portion", among others, should not be construed 
to limit the present invention to apparatus for use only in 
conjunction with an endoscopic tube. To the contrary, it 
is believed that the present invention may find use in 
procedures wherein access is limited to a small incision, 

55 such as. for example, arthroscopic procedures. 

[001 1 ] The present invention provides a novel surgical 
apparatus for securing the ends of a suture, and more 
particularly, for compressing a securing member about 



2 



3 



EP 0 669 101 B1 



4 



a loop of suture material. Briefly, the present invention 
enables the surgeon to bring about a desired tension 
upon a length of suture material and maintain that ten- 
sion by compressing a securing member upon the 
suture material thus replacing the need for knotting the 
suture material. 

[001 2] According to the present invention a system for 
endoscopic or laparoscopic surgery comprises a secur- 
ing member and a surgical apparatus for applying the 
securing member to a length of suture material, wherein 
the surgical apparatus comprises a handle assembly 
and an elongate body portion extending distalfy from 
the handle assembly and defining a longitudinal axis, 
and a deforming assembly which is arranged to receive 
the securing member in a cut out portion extending from 
one opposed side of the elongate body portion to the 
other side, the deforming assembly further comprising a 
hammer element movable along the longitudinal axis, a 
biasing member for distally biasing the hammer element 
against the securing member for initially holding the 
securing member against a distal end of the cut out por- 
tion without deformation, and the hammer member 
thereafter being further distally movable along the longi- 
tudinal axis under remote operation from the handle 
assembly for deforming the securing member to cinch 
the securing member upon the length of suture material 
while the suture material extends through the cut out 
portion. 

[001 3] The apparatus may also include a cutting blade 
for cutting a length of suture material which extends 
from the compressed securing member. 
[0014] In one method of use, first the surgeon con- 
nects a tool assembly having a securing member 
releasably disposed in the elongated body portion and 
brings the two ends of a suture extracorporeal fy, via a 
cannula assembly which enables the surgeon to thread 
the suture ends through the securing member using a 
conventional threading tool. The surgeon, while grasp- 
ing the ends of the suture threaded through the secur- 
ing member, inserts the tool assembly and a portion of 
the endoscopic body into the body cavity, via a cannula 
assembly, into approximation with body tissue having 
the sutures extending therefrom. In some embodiments 
of the present invention, threading can be accomplished 
intracorporeally. 

[0015] The surgeon then gently pulls on the suture 
ends extending from the body cavity so as to bring the 
desired tissue pieces together therein pushing the 
securing member toward the tissue and tensioning the 
suture material extending from the body tissue. The sur- 
geon then deforms the securing member by squeezing 
the handle of the instrument. In the embodiment having 
a cutting member, further pressure applied to the han- 
dle actuates a cutting member in the tool assembly to 
cut the unsecured lengths of suture material extending 
from the compressed securing member, otherwise, the 
suture is cut with a separate cutting instrument. There- 
after, the deformed securing member is released from 



the tool assembly. 

[001 6] Finally, the surgeon removes the tool assembly 
from the body cavity, via a cannula assembly, and disen- 
gages the tool assembly from the elongated body por- 

5 tion. A new tool assembly having a securing member 
releasably disposed therein may then be detachably 
connected to the elongated body portion therein ena- 
bling the repetition of the above described method. 
[0017] The surgical system of the present invention is 

10 particularly adapted for use during endoscopic surgical 
techniques. However, it is to be appreciated that the sur- 
gical system of the present invention can be used dur- 
ing any operative procedure requiring the suturing of 
bodily tissue or organ parts. 

is [0018] Further features of the surgical system of the 
subject invention will become more readily apparent 
from the following detailed description of the invention 
taken in conjunction with the accompanying drawings. 
[001 9] The surgical apparatus of the subject invention 

20 will be described hereinbeiow with respect to the draw- 
ings wherein: 

FIG. 1 is a perspective view of a surgical system of 
the subject invention; 

25 

FIG. 1 A is a side view of the handle assembly of the 
surgical system of FIG. 1 with a portion of the han- 
dle body portion broken away; 

30 FIG. 2 is an exploded perspective view of the tool 
assembly of the surgical system of FIG. 1 ; 

FIG. 3 is a cross-sectional view of the distal end 
portion of the tool assembly having a securing 
35 member releasably disposed therein; 

FIG. 4 is a side elevational view in partial cross-sec- 
tion of the dista! end portion of the tool assembly 
illustrated in FIG. 3, wherein a threading device is 
40 shown capturing a suture for engagement in the 
securing member; 

FIG. 5 is a side elevational view in partial cross-sec- 
tion of the distal end portion of the tool assembly 
45 illustrated in FIG. 3. wherein suture material is posi- 
tioned within the securing member; 

FIG. 6 is a perspective view of the surgical system 
of the subject invention shown extending through a 
so cannula assembly into the operative site wherein a 
suture material is engaged in a distal end of the sur- 
gical apparatus; 

FIG. 7 is an enlarged side elevational view in partial 
55 cross-section of the distal end portion of the tool 
assembly in approximation with body tissue 
wherein suture material is positioned in the secur- 
ing member; 
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FIG. 8 is a greatly enlarged perspective view of a 
compressed securing member with severed suture 
material secured therein; 

FIG. 9 is an enlarged side elevational view in partial 
cross-section of the distal end of the surgical appa- 
ratus illustrated in FIG. 7, further illustrating the cut- 
ting blade cutting a length of suture material 
extending from a compressed securing member; 

FIG. 10 is a cross-sectional view of the distal end 
portion of the tool assembly illustrating the securing 
member being released from the tool assembly; 

FIG. 11 is an enlarged side view in cross section of 
a preferred securing member in accordance with 
the present invention; 

FIG. 11 A is an enlarged view of an alternate 
embodiment of the securing member; 

FIG. 12 is a perspective view illustrating the pack- 
aging device for the system of the present inven- 
tion. 

FIG. 13 is a perspective view of an alternate 
embodiment of the surgical apparatus of the sub- 
ject invention; 

FIG. 14 is an exploded perspective view of the tool 
assembly of the surgical apparatus of FIG. 13; 

FIGs. 15 and 16 are cross-sectional views of the 
distal end portion of the tool assembly of the appa- 
ratus of FIG. 13; 

FIGs. 1 7-20 are each perspective views of alterna- 
tive securing members suitable for use with the sur- 
gical apparatus of FIG. 13; 

FIG. 21 is a cross-sectional view of the securing 
member of FIG. 20 shown deformed with a length 
of suture secured therein; 

FIG. 22 is a perspective view of yet another secur- 
ing member suitable for use with the surgical appa- 
ratus of FIG. 13; 

FIG. 23 is a cross-sectional view of the securing 
member of FIG. 22 shown deformed with a length 
of suture secured therein; 

FIG. 24 is a perspective view of the tool assembly 
illustrated in FIG. 13 in close approximation with 
body tissue having suture material extending there- 
from; 

FIG. 25 is a perspective view of the tool assembly 



illustrated in 

FIG. 24, wherein the suture material extends 
through the open-walled securing member releasa- 
s bly disposed in the anvil portion of the tool assem- 

bly; 

FIG. 26 is a perspective view of the tool assembly 
illustrated in FIG. 25, wherein the hammer element 
io deforms the open-walled securing member about a 
length of suture material extending from body tis- 
sue. 

[0020] In the drawings and in the description which fol- 

15 low, the term "proximal", as is traditional, will refer to the 
end of the surgical apparatus which is closest to the 
operator, while the term "distal" will refer to the end of 
the apparatus which is furthest from the operator. 
[0021 ] Referring now in specific detail to the drawings, 

20 in which like reference numbers identify similar or iden- 
tical elements, FIG. 1 illustrates a preferred embodi- 
ment of a surgical apparatus, shown generally at 10. 
The surgical apparatus 10 includes a handle assembly 
12 and an elongated body portion 14 extending distaily 

25 from the handle assembly 12 and defining a longitudinal 
axis. A tool assembly 1 6 is operatively associated with a 
distal end portion of the elongated body portion 14 and 
is remotely operable by the handle assembly 12. A rota- 
tion knob 32 is provided to rotate the elongated body 

30 portion 1 4 about the longitudinal axis. A suture securing 
member is positioned at a distal end of the apparatus. 
The securing member is configured to receive one or 
more strands of suture and can then be deformed so as 
to secure that suture. The securing member may, how- 

35 ever, take many different shapes, as will be described in 
more detail below. The embodiment of FIG. 1 is adapted 
to be particularly useful in endoscopic or laparoscopic 
procedures wherein the endoscopic portion of the surgi- 
cal apparatus 1 0 is inserted into the operative site, via a 

40 cannula assembly (FIG. 6). 

[0022] In reference to FIG. 1 and 1A, the handle 
assembly 12 includes a body portion 20 having a bore 
portion 21 extending from a distal end 12A thereof. The 
body portion 20 of the handle assembly 12 defines a 

45 stationary grip member 24 and includes a pivoting han- 
dle member 26 which is prvotably connected to the body 
portion 20 about the pivot point 1 9, so as to be pivotabiy 
movable in approximation with the stationary grip mem- 
ber 24. 

so [0023] As best seen in FIG. 1, an interengaging 
ratchet mechanism 34 may be provided to incrementally 
adjust and hold the position of the pivoting handle mem- 
ber 26. This incremental positioning, which sets the piv- 
oting handle member 26 at various locations along its 

55 path of travel, provides a means to incrementally actu- 
ate the tool assembly 16 during the surgical procedure. 
The ratchet mechanism 34 includes interengaging 
racks 36, 38 which are respectively provided on the 
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handles 24, 26. It is to be appreciated that the ratchet 
mechanism 34 may be positioned internally within the 
body portion 20 of the handle assembly 1 2 so that none 
of the mechanism is exposed to environmental condi- 
tions. 5 
[0024] Turning to FIGS. 1 A and 2, the elongated body 
portion 14 includes an outer tubular member 28 and an 
inner rod member 30 slidably received therein. The 
inner rod member 30 is adapted for coaxial reciprocal 
motion within the outer tubular member 28. The proxi- 
mal end 30B of the inner rod member 30 is attached to 
a coupling block 17 which is slidably mounted in the 
proximal end portion of the inner bore 21 defined in the 
body portion 20 of the handle assembly 12. A coupling 
lock mechanism 23 facilitates the attachment of the 
inner rod member 30 with the coupling block 17. A link- 
age member 25 connects the pivotabie handle member 
26 to the coupling block 17, such that, pivotabie move- 
ment of the pivotabie handle member 26 about pivot 
point 19 effectuates reciprocal coaxial movement of the 
coupling block 1 7 in the inner bore portion 21 of the han- 
dle assembly 12, which in turn, effectuates correspond- 
ing reciprocal coaxial movement of the inner rod 
member 30 in the outer tubular member 28 relative to 
the longitudinal axis of the elongated body portion 14. A 
proximal end portion 28B of the outer tubular member 
28 attaches to the distal end portion 12A of the handle 
assembly 12. 

[0025] In the embodiment illustrated in FIG. 1. the 
outer tubular member 28 and the tool assembly 16 
engaged thereto, as will be described fully below, are 
axially rotatable by a rotation knob 32 rotatably mounted 
in the body portion 20 of the handle assembly 12. The 
rotation knob 32 engages a bushing 33 (FIG. 1A) 
attached to a proximal end portion 28B of the outer 
tubular member 28. The rotation knob 32 is preferably 
knurled or provided with ridges to allow for easy manip- 
ulation by the surgeon's thumb or fingers. Additionally, 
the bushing may be provided with angular faces of 
polygonal cross-section cooperating with corresponding 
races formed in the body portion 20 of the handle 
assembly 12 so as to provide predetermined rotational 
stops such that the tool assembly 16 is maintained at a 
given angular orientation relative to the handle assem- 
bly 12. 

[0026] Returning to FIG. 2, the tool assembly 16 is 
specifically configured and dimensioned so as to be 
detachably connected to the distal end 14a of the elon- 
gated body portion 14. This allows for reloading of the 
instrument with a fresh suture securing member after 
the original assembly has been fired. This allows the 
surgeon to use the instrument multiple times in a single 
operation, simply by replacing the spent tool assembly. 
The tool assembly 16 includes an elongated tool hous- 
ing 42 defining a central bore 44 extending therethrough 
which is open at a proximal end 42b of the tool housing 
42. Slidably received in the central bore 44 of the tool 
housing 42 is a hammer element 48, a push rod mem- 



ber 50 and a cutting blade 52. 

[0027] An engaging assembly 51 is provided in coop- 
eration with the tool housing 42 and the elongated body 
portion 14 so as to facilitate the detachable engagement 
between the tool assembly 16 and the elongated body 
portion 14. The engaging assembly 51 comprises a 
coupling block 54 which includes a clip member 56 
extending from a distal end thereof. The clip member 56 
is dimensioned and configured to attach to a coupling 
member 60 which extends from the proximal end of the 
push rod member 50, such that coaxial reciprocal 
motion of the inner rod member 30 effectuates corre- 
sponding coaxial reciprocal motion of the push rod 
member 50 relative to the elongated body portion 42 of 
the tool assembly 1 6. A coupling pin 58 attaches the 
coupling block 54 to the distal end 30a of the inner rod 
member 30. 

[0028] Coupling pins 59 are 1 80 degrees apart and 
are located on wall 82 of the tool assembly. Matching 
"J"-shaped slots 69 are cut into the distal end portion of 
the outer tubular member 28A so that when the pins 59 
are aligned with slots 69 and pushed proximally into 
these slots, the tool assembly is attached and secured 
to the body assembly. A compliant seal (not shown) is 
located between the tool assembly 1 6 and the distal end 
of the outer tubular member 28A. When the tool assem- 
bly 16 is attached to the outer tubular member 28 as 
described above, the seal compresses, and the tool 
assembly can be rotated so that the pins 59 seat in the 
bent portion of the J-shaped slots. To release the tool 
assembly, the assembly is rotated in the opposite direc- 
tion, releasing the pins from the bent portion of the J 
slots and freeing the tool assembly to be removed from 
the outer tubular member 28. While the tool assembly 
16 is engaged, the prongs of dip member 56 are con- 
tained in the proximal-most bore of housing 42, aiding in 
the attachment of clip member 56 to coupling member 
60. 

[0029] A deforming assembly 61 is disposed in tool 
assembly 16 and is configured to compress a securing 
member 100 releasably disposed in the central bore 
portion 44 of the tool housing 42 about a length of 
suture material extending from body tissue. Thus, com- 
pression of the securing member effectively cinches the 
suture to maintain tension on the suture, as will be 
described below. The deforming assembly 61 includes 
a hammer element 48, a push rod member 50 as well as 
an anvil cutout portion 62 which is defined in a distal 
end portion 42A of the tool housing 42. In particular, the 
push rod member 50 is provided with a push rod block 
64 at a distal end thereof which abuts against a proximal 
end 48b of the hammer element 48 and is dimensioned 
and configured for reception into the proximal end por- 
tion 48b of the hammer element 48. The hammer ele- 
ment 48 is provided with a substantially rounded distal 
end 48a inclined at an acute angle corresponding to the 
angle of inclination $ of aperture 77. This angle <j> can 
range from 0° to less than 180° and is, preferably about 
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55°, relative to the longitudinal axis of the elongated 
body portion 14. The proximal end portion 48b of the 
hammer element 48 is provided with opposing expand- 
able arms 50 which are configured to expand into the 
expansion cutouts 44A provided in the central bore 44 5 
of the tool housing 42 when the distal end portion 64A 
of the push rod block 64 is received therein. 
[0030] A cutting blade 52 is mounted along the top 
surface 66 of the push rod block 64 and is dimensioned 
and configured for reciprocal motion along a cutout por- 
tion 68 defined along the top surface 70 of the tool hous- 
ing 42. A threaded screw 72 mounts a blade cover 74 
atop the top surface 70 of the tool housing 42. The 
blade cover 74 is provided with an aperture 76 which is 
in alignment with the securing member 100 releasably 
disposed in the anvil portion 62 of the tool housing 42. 
[0031] Referring to FIGS. 2, 10 and 1 1, the securing 
member 100 is a cylindrical member 102 having first 
and second opposed ends 104, 106. The securing 
member 100 includes an outer compressible surface 
defining an inner bore 110 extending between the 
opposed first and second ends 1 04, 1 06. At least one of 
either of the first or second ends 1 04, 1 06 is formed with 
an atraumatic configuration. Preferably, the atraumatic 
configuration is on the end which is disposed adjacent 
body tissue 300. The atraumatic configured end 106 is 
preferably defined by a mushroom shaped configura- 
tion, as best shown in FIGS. 2 and 1 1 . Additionally, the 
inner bore portion 1 10 of the securing member 100 may 
preferably be provided with a textured surface 1 1 1 so as 
to enhance the connection between a length of suture 
material 300 and the compressed securing member 
(FIG. 8). 

[0032] Closed-wall securing member 100 is posi- 
tioned adjacent the anvil portion 62 through an aperture 
77 which is provided on the bottom surface 78 of the 
tool housing 42 (FIG. 3). The securing member 100 is 
releasably disposed in the anvil portion 62 at an acute 
angle, preferably 55°, relative to the longitudinal axis of 
the elongated body portion 14. 

[0033] The distal end 48A of the hammer element 48 
normally biases the securing member 100 against the 
anvil portion 62 of the tool housing 42 without deforma- 
tion so as to prevent the securing member 100 from 
releasing from the anvil portion 62 and subsequently 
falling out of aperture 77. An assist spring 80 is dis- 
posed intermediate a retaining wall 82 defined in the 
central bore 44 of the tool housing 42 and between a 
proximal end 64a of the push rod block 64 so as to facil- 
itate the normal biasing force of the distal end 48A of the 
hammer element 48 against the securing member 100 
releasably disposed in aperture 77. 
[0034] The securing member 1 00 is fabricated from a 
biocompatible material and is preferably formed of a 
non-bioabsorbable material, such as titanium. Alterna- 
tively, the securing member 100 may be fabricated from 
a bioabsorbable polymer comprising a homopolymer. 
copolymer or a blend obtained from one or more mono- 



mers selected from the group consisting of glycolide. 
glycolic acid, lactide, lactic acid, p-dioxanone, E-caprol- 
actone and trimethylene carbonate. 
[0035] An alternate embodiment of the securing mem- 
ber is shown in FIG. 17. The securing member 100A is 
"open-walled" and is defined by an elongated member 
which comprises first and second opposed ends 104, 
106. The open-walled securing member 100A includes 
an outer compressible surface 101 which defines an 
elongated U-shaped inner channel 110 extending 
between the opposed first and second ends 104 and 
106. The elongated U-shaped inner channel 110 may 
be provided with a textured surface (not shown) so as to 
enhance the connection between a length of suture 
material 300 and the compressed open-walled securing 
member 100A (FIG. 13). This open-walled configuration 
enables the suture to be placed within the confines of 
the securing member via a side wall rather than being 
threaded through the bottom portion (or top portion) as 
in the "closed wall" configuration of FIG. 11. 
[0036] FIG. 18 illustrates an alternate open-walled 
securing member 120 provided with an elongated sur- 
face 122 projecting radially inward in the inner channel 
124 of the open-walled securing member 120 for 
enhancing the connection between the securing mem- 
ber 120 and a length of suture material 300 extending 
therethrough (not shown). FIG. 19 illustrates a open- 
walled securing member 130 provided with a resilient 
door 132 in the inner channel 134 of the securing mem- 
ber 130. The resilient door 132 is dimensioned and con- 
figured to allow for threading of the suture by passing 
the suture through the non-hinged surface of the door 
132A and to inwardly deflect during the reception of a 
length of suture material into the inner channel 134 of 
the securing member 136 and thereafter functioning to 
help restrain the length of suture material from moving 
outward from the inner channel 134 of the open-walled 
securing member 130. FIG. 20 illustrates a open-walled 
securing member 1 40 provided with an elongated sur- 
face 142 in the inner channel portion 144 dimensioned 
and configured for reception into a corresponding 
groove 146 defined in the inner channel portion 144 of 
the securing member 140. As illustrated in FIG. 21, the 
elongated projecting surface 142. together with the cor- 
responding groove 146, facilitate an enhanced connec- 
tion between a compressed open-walled securing 
member 140 and a length of suture material 300 
extending therethrough by creating a non linear path for 
the crimped surface. FIG. 22 illustrates a open-walled 
securing member 150 being provided with a rounded 
projection 152 in the inner channel portion 154 dimen- 
sioned and configured for reception into correspond- 
ingly dimensioned and configured depression 156 
defined in the inner channel portion 154. Thus, as illus- 
trated in FIG. 23, the rounded projection 152 and 
depression portion 156 of the inner channel 154 facili- 
tate an enhanced connection between a compressed 
open-walled securing member 150 and a length of 
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suture material 300 extending therethrough. Clearly, 
other shapes and configurations for the securing mem- 
ber are contemplated to aid in securing the suture. 
[0037] The threading channel 263 is preferably pro- 
vided with elongated planar walls 265 and 267 which 
define the generally U-shaped inner channel 263 (FIGS. 
14 and 24). Turning to FIG. 24, the threading channel 
263 is defined in the distal end portion 42b of the tool 
housing 42 and is dimensioned and configured to 
releasably retain the open-walled securing member 
100 A. Further, the threading channel 263 is dimen- 
sioned and configured to receive a length of suture 
material 300 therein such that the length of suture mate- 
rial 300 may receive into the inner channel 110 of the 
open-walled securing member 100, via the threading 
channel 263. Thus, the suture can be inserted through 
the side of the tool and securing member. 
[0038] The open-walled securing member 100 A is 
retained in the threading channel 263 adjacent the anvil 
portion 62 of the tool housing (FIG. 25 ). As with the 
closed-walled member, the open-walled securing mem- 
ber 100 A is releasably disposed in the anvil portion 62 
preferably at an acute angle relative to the longitudinal 
axis of the elongated body portion 14. The substantially 
rounded distal end 48a of the hammer element 48, the 
anvil portion 62 and the threading channel 263 are all 
preferably defined at a corresponding acute angle rela- 
tive to the longitudinal axis of the elongated body por- 
tion. (See FIG.s 2 and 10 .) 

[0039] Turning now to the operation of the instrument 
and referring again to FIGS. 1 and 2, when the pivotable 
handle member 26 is actuated, this moves the inner rod 
member 30 distal ly from the handle assembly 1 2 which 
causes corresponding distal movement of the push rod 
member 50 relative to the longitudinal axis of the elon- 
gated body portion 14. Distal movement of the push rod 
member 50 causes the push rod block 64 to drive 
against the proximal end 48b of the hammer element 48 
causing the hammer element 48 to drive distally into 
approximation with the anvil portion 62 therein causing 
the distal end 48A of the hammer element 48 to deform 
the securing member 100 (FIG. 7). At this point the 
hammer element 48 is bearing against anvil portion 62 
and is thus restrained from further distal movement. It is 
also possible to create a hammer with a "crumple zone", 
i.e., a portion more easily compressed than the rest of 
the hammer. The presence of a crumple zone effectively 
absorbs some of the shock of the hammer 48 contacting 
the anvil 62. Continued distal movement of the inner rod 
member 30 relative to the hammer element 48 causes 
the distal end portion 64a of the push rod block 64 to 
spread the expandable arms 50A outward into the 
expansion cutouts 44A provided in the central bore 44. 
Distal end portion 64a is then free to move distally 
between arms 50A until it engages cutouts 84 formed 
on the inner facing surfaces of arms 50 A. Thus, the cut- 
ting blade 52, mounted atop the push rod block 64, is 
moved distally, relative to the hammer element 48, and 



travels along the cutout portion 68 in the region directly 
beneath the aperture 76 of the blade cover 74 so as to 
cut any sutures 300 which extend between the securing 
member 100 and the aperture 76 of the blade cover 74 
5 (FIG. 9). Thus, in this embodiment of the present inven- 
tion a single stroke of inner rod member 30 effectively 
deforms securing member 100 and severs excess 
suture material. 

[0040] When released, the pivotable handle member 
w 26 retracts to its initial rest position (FIG. 1). which in 
turn retracts the inner rod member 30 towards the han- 
dle assembly 12. Proximal movement of the inner rod 
member 30 effectuates corresponding proximal move- 
ment of the push rod member 50, which causes the 
15 push rod block 64 and the cutting blade 52 to move in a 
proximal direction with the hammer element 48. 
Because the push rod block 64 and the hammer ele- 
ment 48 are engaged, they move in a corresponding 
proximal direction, therein causing the releasing of the 
20 securing member 1 00 from the tool assembly 1 6, via the 
aperture 77 (FIG. 10). 

[0041 ] Referring now to FIGS. 4-9 in conjunction with 
FIG. 1, the surgeon first connects a tool assembly 16 
having a closed wall securing member 100 releasably 

25 disposed therein with the distal end 14a of the endo- 
scopic body portion 14. Alternately, the instrument can 
be packaged with the tool assembly 16 and securing 
member 100 detachably connected to the endoscopic 
body portion 14. Turning to FIGS. 4 and 5, the surgeon 

30 next moves a suture end 300, which is already posi- 
tioned in body tissue, extracorporeal I y, via a cannula 
assembly 302 (FIG. 4) and threads the end of the suture 
300 through the securing member 100 in the tool 
assembly 16 using a conventional threading tool 304. 

35 [0042] Thereafter, the surgeon, while grasping the 
ends of the suture 300 threaded through the securing 
member 100, inserts the tool assembly 16 and a distal 
end portion of the elongated body portion 14 into the 
body cavity 306, via a cannula assembly 302, and into 

40 approximation with body tissue 308 having the sutures 
300 extending therefrom (FIG. 6). The surgeon then 
gently pulls proximaily on the suture ends 300 extending 
from the body cavity 306 so as to bring the tissue pieces 
308 together (FIG. 7), therein tensioning the suture 

45 material 300 extending from the body tissue 308. The 
surgeon then actuates the pivotable handle member 26 
to deform the securing member 100 so as to maintain 
the suture material 300 extending from the tissue pieces 
in their present tensioned state. 

so [0043] Referring to FIG. 9, further actuation of the piv- 
otable handle member 26 effectuates the cutting blade 
52 in the tool assembly 16 to cut the unsecured lengths 
of suture material 300 extending from the compressed 
securing member 100. After full actuation of the pivota- 

55 ble handle member 26, the pivotable handle member 26 
is returned to its initial rest position, wherein, as fully set 
forth above, the securing member 100 releases from 
the tool assembly 16 (FIG. 10). 



7 



13 



EP 0 669 101 B1 



14 



[0044] The surgeon then removes the tool assembly 
16 from the body cavity 306, via a cannula assembly 
302. If the surgeon wishes to apply another securing 
member 100, he disengages the tool assembly 16 from 
the elongated body portion 14 as described above. A 
new tool assembly 16 having a securing member 100 
releasably disposed therein is then detachably con- 
nected to the distal end portion 14A of the elongated 
body portion 14 as described above. The surgeon is 
then prepared to repeat the above described method. 
[0045] Use of the open- walled securing member and 
instrument is illustrated in FIG. s 24, 25 and 26. As 
shown in FIG 24, the surgeon first engages a length of 
suture material 300 through body tissue 308 which is to 
be joined together. After which, the surgeon introduces 
the tool assembly 16 along with the distal end portion of 
the elongated body portion 14 of the surgical apparatus 
10 into approximation with the body tissue 308 having 
the sutures 300 extending therefrom. Referring to FIG. 
25, the surgeon then threads the open-walled securing 
member 100A intracorporeally, such that the length of 
suture material 300 extending from the body tissue 308 
is received through the threading channel 263 defined 
in the tool assembly 16 and through the open wall of the 
securing member 100 A, thereafter receiving into the 
inner channel 1 10 of the open-walled securing member 
100A releasably disposed in the anvil portion 62 of the 
tool assembly 16. 

[0046] The surgeon may intracorporeally tension the 
length of suture material extending from the body tissue 
parts 308 so as to bring such tissue parts 308 into 
approximation with each other (FIG. 24). This intracor- 
poreal tension can be accomplished by introducing a 
conventional grasping tool 400 into the body cavity, via 
a cannula assembly (not shown) wherein the grasping 
tool 400 can engage the suture material 300 extending 
from the body tissue parts 308 and subsequently ten- 
sion the suture material 300 so as to effect the adjoining 
or approximation of the tissue parts 308. 
[0047] In reference to FIG. 26, after the surgeon has 
effected a desired tension upon the suture material 300 
extending from the tissue parts 308. the surgeon moves 
the pivoting handle member 26 into approximation with 
the stationary handle member 24 (FIG. 1) which, in turn, 
remotely actuates the hammer element 48 to deform 
the open-walled cinch member 100 about the suture 
material 300 in the anvil portion 62 of the tool assembly 
16 so as to maintain the suture material 300 extending 
from the body tissue parts 308 to remain in its pre- 
scribed tensioned condition. After full proximal move- 
ment, the pivoting handle member 26 returns to its initial 
rest position, wherein the deformed open-walled cinch 
member 100 is released from the tool assembly 16 
(FIG. 13). 

[0048] It should be noted that the instrument can be 
provided without a cutting member. In this instance, a 
separate cutting implement is used to cut the suture. 
[0049] Referring now to FIG. 1 2, an instrumentation kit 



is designated generally at 400. The preferred embodi- 
ment of the kit 400 includes the surgical apparatus 10 
having a tool assembly 16 detachably engaged there- 
with. At least one more additional tool assembly 1 6 hav- 

5 ing a securing member 100 releasably disposed therein 
is provided for the surgical apparatus 1 0 in the kit 400. It 
is to be appreciated that a multiplicity of tool assemblies 
16 may be provided in each kit 400 for each surgical 
apparatus 10 provided therein. The surgical apparatus 

to 10 and the at least one tool assembly 16 are contained 
in a package which includes a f irst cover 402 fabricated 
of a planar material such as Tyvek, which provides for 
sterilization after packaging, and a second vacuum- 
formed plastic cover 404 which encloses and displays 

75 the surgical apparatus 10 and at least one tool assem- 
bly 16. The vacuum-formed cover provides recesses 
410 which correspond substantially in shape and 
dimensions in cooperation with the surgical apparatus 
10 and the at least one tool assembly 16 packaged 

20 therein. Additionally, at least one of the covers is prefer- 
ably transparent to provide an unobstructed view of the 
instrumentation packaged therein. 
[0050] The claims which follow identify embodiments 
of the invention additional to those described in detail 

25 above- 
Claims 

1. A system for endoscopic or laparoscopic surgery, 

30 the system comprising a securing member (100) 
and a surgical apparatus (10) for applying the 
securing member (100) to a length of suture mate- 
rial (300), wherein the surgical apparatus com- 
prises a handle assembly (12) and an elongate 

35 body portion (1 4) extending distally from the handle 
assembly (12) and defining a longitudinal axis, and 
a deforming assembly (61) which is arranged to 
receive the securing member (100) in a cut out por- 
tion extending from one opposed side of the elon- 

40 gate body portion to the other side, the deforming 
assembly (61) further comprising a hammer ele- 
ment (48) movable along the longitudinal axis, a 
biasing member (80) for distally biasing the ham- 
mer element (48) against the securing member 

45 (1 00) for initially holding the securing member (1 00) 
against a distal end of the cut out portion (62) with- 
out deformation, and the hammer member thereaf- 
ter being further distally movable along the 
longitudinal axis under remote operation from the 

so handle assembly (12) for deforming the securing 
member (100) to cinch the securing member upon 
the length of suture material (300) while the suture 
material extends through the cut out portion (62). 



55 2. System as claimed in claim 1 , wherein the surgical 
apparatus (10) further comprises a cutting member 
(52) for automatically cutting a length of suture 
(300) extending from said securing member (100) 
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after said securing member (100) has been 
deformed, said cutting member (52) actuable by 
said handle assembly (12). 

3. System as claimed in any of the preceding claims, s 
wherein the surgical apparatus (10) further com- 
prises a tool assembly (16) operath/ely associated 
with a distal end portion of said elongate body por- 
tion (14), said tool assembly (16) being detachably 
connected to said elongated body portion (14). 10 

4. System as claimed in any of the preceding claims, 
wherein the securing member (100, 100A, 120, 
130, 140, 150) is provided with an atraumatic 
shape. 15 

5. System as claimed in any of claims 2 to 4, wherein 
said deforming assembly (61) and said cutting 
member (52) are provided in a tool assembly (16) 
detachably engageable with a distal end portion of 20 
said elongate body portion (14). 

6. System as claimed in any of claims 2 to 5, wherein 
said securing member comprises a cylindrical 
member (102) having first and second opposed 25 
ends (104, 1 06) and a compressible surface portion 
defining an inner bore portion (110, 124, 134) 
extending between said first and second opposed 
ends (104, 106). 

30 

7. System as claimed in claim 6, wherein said inner 
bore portion (1 10) is provided with a textured sur- 
face (111). 

8. System as claimed in any one of the preceding 35 
claims, wherein said securing member is provided 
with at least one atraumatic shaped end portion 
(106). 

9. System as claimed in any one of the preceding 40 
claims, wherein said securing member (100, 100A, 
120. 130, 140, 150) is mushroom-shaped or cylin- 
drical in configuration. 

10. System as claimed in any one of the preceding 45 
claims, wherein said securing member has a detent 

in at least one portion of the outer surface portion. 

11. System as claimed in any one of the preceding 
claims, wherein said securing member has an so 
opening on an outer surface portion to receive 
suture material. 

12. System as claimed in any one of the preceding 
claims, wherein said securing member includes an ss 
elongate body portion having opposed first and 
second ends (104, 106) and a compressible sur- 
face (101) defining an elongate inner channel (110) 



extending between said opposed first and second 
ends (104, 106). 

13. System as recited in claim 12, wherein said secur- 
ing member further includes an inwardly projecting 
surface portion (142, 152) in said inner channel of 
said securing member. 

Patentanspruche 

1. System fur die endoskopische Oder laparoskopi- 
sche Chirurgie, wobei das System ein Sicherungs- 
element (100) und eine chirurgische Vorrichtung 
(10) urn das Sicherungselement (100) auf eine 
Lange Nahtmaterial (300) anzuwenden, wobei die 
chirurgische Vorrichtung eine Grrffanordnung (12) 
und einen langlichen KOrperabschnitt (14), der sich 
distal von der Grrffanordnung (12) erstreckt und 
eine Langsachse definiert, und eine Verformungs- 
anordnung (61) umfaBt, die so angeordnet ist, daft 
sie das Sicherungselement (100) in einem ausge- 
schnittenen Abschnitt, der sich von einer gegen- 
uberliegenden Seite des langlichen 
KGrperabschnitts zu der anderen Seite erstreckt, 
aufnimmt, wobei die Verfbrmungsanordnung (61) 
des weiteren ein Hammerelement (48), das entlang 
der Langsachse bewegt werden kann, und ein 
Spannelement (80) umfaBt, urn das Hammerele- 
ment (48) distal gegen das Sicherungselement 
(100) unter Spannung zu setzen, urn das Siche- 
rungselement zu Beginn ohne Verformung gegen 
das distale Ende des ausgeschnittenen Abschnitts 
(62) zu drucken, und wobei das Hammerelement 
danach unter Fernbetatigung von der Griffanord- 
nung (12) wetter distal entlang der Langsachse 
bewegt werden kann, urn das Sicherungselement 
(100) zu verformen, um das Sicherungselement 
uber die Ldnge des Nahtmaterials (300) zu sichern, 
wahrend sich das Nahtmaterial durch den ausge- 
schnittenen Abschnitt (62) erstreckt. 

2. System nach Anspruch 1 , bei dem die chirurgische 
Vorrichtung (10) des weiteren ein Schneidelement 
(52) umfaBt, um automattsch eine Fadeniange 
(300), die sich von dem Sicherungselement (100) 
erstreckt, abzuschneiden, nachdem das Siche- 
rungselement (100) verformt worden ist, wobei das 
Schneidelement (52) durch die Griffanordnung (12) 
betatigt werden kann. 

3. System nach einem der vorstehenden Anspruche, 
bei dem die chirurgische Vorrichtung (10) des wei- 
teren eine Gerateanordnung (16) umfaBt, die mit 
dem distalen Endabschnitt des langlichen KOrper- 
abschnitts (14) wirkverbunden ist, wobei die Gera- 
teanordnung (16) IGsbar mit dem langlichen 
KOrperabschnitt (14) verbunden ist. 
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4. System nach einem der vorstehenden Anspruche, 
bei dem das Sicherungselement (100, 100 A. 120, 
130. 140, 150) eine atraumatische Form aufweist. 

5. System nach einem der Anspruche 2 bis 4, bei dem 
die Verformungsanordnung (61) und das Schneid- 
element (52) in einer Gerateanordnung (16) ausge- 
biidet sind. die lOsbar mit einem distalen 
Endabschnitt des langiichen KOrperabschnitts (14) 
verbunden ist. 

6. System nach einem der Anspruche 2 bis 5, bei dem 
das Sicherungselement ein zyfindrisches Element 
(102) umfaBt, das erste und zweite gegenuberlie- 
gende Enden (104, 106) und einen komprimierba- 
ren Oberfiachenabschnitt aufweist, der einen 
inneren Bohrungsabschnitt (110, 124, 134) auf- 
weist, der sich zwischen den ersten und zweiten 
gegenuberliegenden Enden (104, 106) erstreckt 

7. System nach Anspruch 6, bei dem der innere Boh- 
rungsabschnitt (1 10) mit einer texturierten Oberfia- 
che (111) versehen ist. 

8. System nach einem der vorstehenden Anspruche, 
bei dem das Sicherungselement mit zumindest 
einem atraumatisch geformten Endabschnitt (106) 
ausgebildet ist. 

9. System nach einem der vorstehenden Anspruche, 
bei dem das Sicherungselement (100, 100A, 120, 
130, 140, 150) eine pilzfOrmige Oder zylindrische 
Gestaltung aufweist. 

10. System nach einem der vorstehenden Anspruche, 
bei dem das Sicherungselement einen Anschlag in 
zumindest einem Abschnitt des auBeren Oberfia- 
chenabschnitts aufweist. 

11. System nach einem der vorstehenden Anspruche, 
bei dem das Sicherungselement auf einem auBe- 
ren Oberfidchenabschnitt eine Offnung aufweist 
urn das Nahtmaterial aufzunehmen. 

12. System nach einem der vorstehenden AnsprOche, 
bei dem das Sicherungselement einen langiichen 
KOrperabschnitt mit gegenuberliegenden ersten 
und zweiten Enden (104, 106) und einer kompri- 
mierbaren Oberfiache (101) aufweist, die einen 
langiichen inneren Kanal (110) definieren, der sich 
zwischen den gegenuberliegenden ersten und 
zweiten Enden (104, 106) erstreckt. 

13. System nach Anspruch 12, bei dem das Siche- 
rungselement in dem inneren Kanal des Siche- 
rungselements des weiteren einen nach innen 
ragenden Oberfiachenabschnitt (142, 152) auf- 
weist. 



Revendications 

1. Systeme pour chirurgie endoscopique ou laparos- 
copique, le systeme comprenant un organe de fixa- 

5 ton (100) et un appareil chirurgical (10) pour 

appliquer I'organe de fixation (100) sur una lon- 
gueur de materiau de suture (300), dans lequel 
I'appareil chirurgical comprend un ensemble for- 
mant manche (12) et une partie de corps allonge 

w (1 4) s'etendant de maniere distale depuis I'ensem- 
ble formant manche (12) et definissant un axe lon- 
gitudinal, et un ensemble de deformation (61) qui 
est agence pour recevoir rorgane de fixation (100) 
dans une partie de decoupe s'etendant depuis un 

15 c6t6 a I'oppose de la partie de corps allonge jusqu'a 
I'autre cdte, I'ensemble de deformation (61) com- 
prenant en outre un element formant marteau (48) 
adapts a 3tre d6plac6 le long de I'axe longitudinal, 
un organe de solicitation (80) pour solliciter de 

20 manure distale reiement formant marteau (48) 
contre I'organe de fixation (100) afin de maintenir 
initialement rorgane de fixation (100) contre une 
extremity distale de la partie de d6coupe (62) sans 
deformation, et reiement formant marteau etant 

25 ensurte adapts a un deplacement encore plus distal 
le long de I'axe longitudinal par actionnement a dis- 
tance depuis I'ensemble formant manche (12) pour 
deformer I'organe de fixation (100) afin de serrer 
rorgane de fixation sur la longueur de materiau de 

30 suture (300) tandis que le materiau de suture 
s'6tend a travers la partie de d6coupe (62). 

2. Systeme selon la revendication 1, dans lequel 
I'appareil chirurgical (10) comprend en outre un 

35 organe de coupe (52) pour couper automatique- 
ment une longueur de materiau de suture (300) 
s'etendant depuis ledit organe de fixation (1 00) une 
fois que ledit organe de fixation (100) a ete 
d6form6 f ledit organe de coupe (52) etant adapts a 

40 §tre actionne par ledit ensemble formant manche 
(12). 

3. Systeme selon I'une quelconque des revendica- 
tions pr6cedentes, dans lequel I'appareil chirurgical 

45 (10) comprend en outre un ensemble d'outils (16) 
associe en fonctionnement avec une partie d'extre- 
mite distale de ladite partie de corps allonge (14), 
ledit ensemble d'outils (16) 6tant reli6 avec possibi- 
lite de separation a ladite partie de corps allonge 

50 (14). 

4. Systeme selon I'une quelconque des revendica- 
tions pr6cedentes, dans lequel I'organe de fixation 
(100, 100 A, 120, 130, 140, 150) est dot6 d'une 

55 forme atraumatique. 

5. Systeme selon I'une quelconque des revendica- 
tions 2 a 4, dans lequel ledit ensemble de d6forma- 
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tion (61) et ledit organ e de coupe (52) sont situ6s 
dans un ensemble d'outils (16) etant engage avec 
possibility de separation avec une partie d'extrg- 
mite distate de ladite partie de corps allonge (14). 

5 

6. Systeme selon Tune quelconque des revendica- 
tions 2 & 5, dans lequel ledit organe de fixation 
comprend un organe cyiindrique (102) comportant 
des premiere et second e extr6mit6s oppos6es 
(104, 106) et une partie de surface compressible 10 
definissant une partie d'aiesage interne. (110, 124, 
134) s'etendant entre lesdites premiere et seconde 
extr6mit6soppos6es(104, 106). 

7. Systeme selon la revendication 6, dans lequel is 
ladite partie d'aiesage interne (1 1 0) est dotee d'une 
surface textur6e (111). 

8. Systeme selon I'une quelconque des revendica- 
tions precedentes, dans lequel ledit organe de f ixa- 20 
tion est dot6 d'au moins une partie d'extremite de 
forme atraumatique (106). 

9. Systeme selon Tune quelconque des revendica- 
tions precedentes, dans lequel ledit organe de f ixa- 25 
tion (100, 100A, 120, 130, 140, 150) alaformed'un 
champignon ou une configuration cyiindrique. 

10. Systeme selon Tune quelconque des revendica- 
tions pr6c£dentes, dans lequel ledit organe de f ixa- 30 
tion comporte un cliquet dans au moins une portion 

de la partie de surface externa 

11. Systeme selon Tune quelconque des revendica- 
tions pr6c6dentes, dans lequel ledit organe de f ixa- 35 
tion comporte une ouverture sur une partie de 
surface externe pour recevoir un materiau de 
suture. 

12. Systeme selon Tune quelconque des revendica- 40 
tions precedentes, dans lequel ledit organe de fixa- 
tion comprend une partie de corps allonge 
comportant des premiere et seconde extr6mit6s 
oppos6es (104, 106) et une surface compressible 
(101) definissant un canal interne allonge (110) 45 
s'etendant entre lesdites premiere et seconde 
extremitesopposees(104, 106). 

13. Systeme selon !a revendication 12, dans lequel 
ledit organe de fixation comprend en outre une par- 50 
tie de surface en projection vers I'int6rieur (142, 
152) dans ledit canal interne dudit organe de fixa- 
tion. 
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FIG. HA 
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FIG.20 F/G2f F/G.22 F/G23 
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